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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell of a 
solid highpolymer electrolyte type capable of removing 
the liquefied water contained in an inflowing reaction gas. 

l. s a 

SOLUTION: A fuel cell of solid highpolymer electrolyte 
type (stack) 1 uses pressure plates 2A f 2B furnished 
internally with a water drop removing device 21, different 
from any conventional arrangement. The device 21 is 
composed of a water storing chamber 21 1 to store 
removing water 4a a through hole 212 provided in a 
location mating with a through hole 921 provided in an 
insulated board 92, and a through hole 213 formed at the 
bottom of the water storing chamber 211 and equipped 
with female threads for pipe. A through hole 931 is 
located identical to the position where the hole 212 is 
formed about the horizontal direction, and below the 
through hole 212 while a dimensional difference H is 
reserved in the vertical direction. That is, the water drop 
removing device 21 is configured so that the hole 931 

serves as an inlet for an oxidator gas 98, the hole 212 as an outlet for the oxidator gas 
the hole 213 as a drain port for the removing water 4a. 
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(57) [KM] 

l fi, I^*tK4 a ^ff^i-^>lT7K^2 l l x m^ite^ffi 

9 2^J*Ojta^9 2 1 5fit«tC^Stt^» 

iI?C2 l 2, ff7k^2 l KOJfiEW^jaSix, Wffl£>*a 

9 3 lfi, *¥*lp]J-BBbTjta?t2 1 2<D*fifcffi«* 

rsii^2 1 2 <t o tTfii«sntv^ B 

*>. *mft£3Ht2 l "Ctt, Kil* 9 3 1 3&«»fb?H*^ 

9 8^P«t?ifc^ Kii5t2 1 2riSgKfc3!l#;* 9 8 <7) 
HUP Hil^2 1 3#l»*7k4 a SrflWJ-rSfc 



9 2 



9 8 




2 1 



1 

» J: W»fls«l«i« ^#*:feJ:tttMb*# 
T , |»nt £ *H6i § *i 5 «offilc:ll8»«»-fe /Hz 

5«R»^tt< ^t>-*<^^ffl 

£>oT, L^t, APtta*&WAS*L5«rE0>#*K<fc 
l«£;h,fcME<a#*^ttiPg|5t* AP»J:nTftk6 

^i*na»o#*^ttiP8!5*, *D/£«<&flftE0>#;* 

ttBw ^ o Hi p »3d«** * ixx v ^ 5 flBKM -eSS* * 
ft, »**tc»rtS*LfcBUP»tt, *DJEK*s*-*-6«rE 

ftT*6 w t S:#tit51MW«WiISt 

[»**4 ] IS*« 1 ^E*OHffi«»^«»«S«3|B|. 



(2) »BB¥9- 2 2 7 1 7 

2 

»*ii»*UT4 9, -#<0«ffifcMP«S»o»# 
ftjlEco#*coAP£($^ AP^ct«9t>T^<b 

* £ fflH£ £ ftfc Bfe** 4r#ffli- S ft P SB 

70 ^ftfcAPSBte, r©AR»a*b«IEASftSflMB0>2f* 

* 5 0) £® »t fcgfffir KffiH* S ftT * 5 r 4: i~ 5 

5 ] iSsfcJg l ^E*oBH**5>^«»«S!«S«- 

ap«> ajE«is*i-s«rE©^^<o««^flt*n5 
*»»«fe<E>«« flc^o«*« a»K * *-c £ ftx * 

[0 0 0 1 ] 

ta*fc5ME^;tf*G>«it*&*:* B£it"t~5 J: 5 l-Scfi 
jo Sftfc*<&«*iK:Hi-a. 

[0 0 0 2] 

v^^^>5^ >- • ast LTW^sttxv^ 

[0003] rix«©j«»m»©rt, S^i^^T-m^R 

tt*i:PEKi»»t5Ci:**5. ) ir Ltli, 
7/^P^^*^IMfBBBI (Will *|ofa^yfi 



3 

5 0 ^ix^oHffSE^WirBt (PER) tt, ttftJ- 
^7K^H5r t tcJ: «9 N «iar*2 0 [Q • cm] J^T^o 

[0 0 0 4] £i\ a*«<OHft:i«»^tt*K®*»« 
^^L^^^ifflWW^a^SrffiBIT'fcSo Hi 1 m*3 

) 7A^, hvtcDMitmnmm (*y 

co s Sfc. 8fc#Jt8R7 B*c«lEi"5Kft«l^^ 9 8 

Afc»4t5o iM^f«H7C(Cll ft*lS<DP 
ERdSffiV^bixTV^o rtf>PEJ@|7Cte, 0. 1 Cm 
m) SS^JI^Sh «iR7A, 7B^)®*^ 

^> fto-t, tii7A, 7B<ommwat s pe§7 

ft So *»««Bt7A«>*HHia5^, «»«»-t^7<o— 
*oiiiJci 7 a -efc 0 > S£{b#Jm«BI 7 B ©*«ffias, MS 

^m^-fe/u 7 <D{&jj<D®m 7 b r-fe^o 
[0005] BMmmm 7a&x ximtmwmm 7 b wt 

J#£*LT:fc«9, «rlE^>ttjK*ffilT*PER7C<7?Piiffi^ 

[0006] «S^tt«nt 7 a, ■MHMttSH 7 b \z&j& 
tfxtmi&ZtiZt. *iv«xom«IJl7A, 7Bfc{f 

x.p>^«aEJi^, PEi7c^Mn, «ti (Msn- 

(«S5|sf««K, »fb#J«ffi»as»ott«E) 



(3) ffi?9- 2 2 7 1 7 

[0 0 0 7] ^OHti#®T'ti, &Ei-5««ft*R*S 
£i\ «m«ffiK7A«J-Cte (1) S;^«t5 

[0 0 0 8] 

Hbi] 

H* — 2 H* + 2 e - C 1 ) 

[0 0 0 9] »{b«l«ffi«7B«-Ctt (2) *Un 

•fca«*{b#Efl?3WBr5. 

[0 0 10] 
70 Mt 2] 

(1/2) 0> + 2 H* + 2e~ -H, O - (2) 

[ooii] -ttefrh, r*L6©«*lb*KJC«>iB*, 

J»**«ffi«7A^£«£;h,fcH^ -f^V (:7"u h» 
tt, PEK7C^Sr»{b*J«fflBt7BiCl6]^oT»i& 
U «^ (e- ) tt. H**»^«#Jta«IRn« 

»oH^Lftv^Wf«riioriMb«l««K7 BK#»+- 
5 0 K{bM«aW7B-Ctt, S6{b»J^9 8 4»^ 

$*r£*L*M*£, PEK7C«PSr*»««IJ!7A^b 

20 t»»fC§fctfi:^t, H 2 O (tK^M) 

**i:«*i:S:#-CB[«t«**r**L, tilt, M£ 

[0012] mffr<omm*ffiKzmmmm*/i'7 (omz 
-&m*. &<<om&\zi [mm] issKfe5v>ii^n 

«TT*fcf9, Mfit;V7i:ioi/^PEg7Cfl «K 
9 7 £SHb#J;#;* 9 8 fc^«*SrRjL-*-5;fc«> 

^ 8 1 it^U-^ 8 2 t te> Mlit/U7 

nft<omwnM^^7frb<Dm } om\~,s m$tm 

«»-feyu7**6>ISft*'rs«Bft4f*rfi5 1 bo-C*>So ^ 

^ 8 1 te, Z<D4$m& 1 a Sr«R3|^«?&-fe/U 7 <0«J 

18 2 a £«^g?fe-fc>^ 7 <D<RM 7 b S^T, ^ 

sh,^n*»*«»-fe/U7 *r«tf J: 5 lc LTlfi|££*iT^ 
5o ir^^i — ^81, 8 2 11^:, ^/^^Si^iir-r, 

[0 0 13] ir^^U— ^ si, 82 [£te s ^^M^ir/u 

1 tt, «SSpf«»-fe^ 7 OiiJffi 7 a IdSt-SWM 8 1 a «J 
^^/^ 9 7^ii^$^:5t*tc, *?B»^7k*S: 

50 ^ttristt^n/'ciy]^^® W^iiiffiffl^*) 8 1 1 a 
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5 

t. ^(Dms 1 1 Amfc^ffi-raflttG>iw«8 1 2a^ 
Ev^£E^/*£ft-c^3 0 t/<^8 2«, 

sfc»it*ofcKft#j^9 8**a-rafc«>toiinBi4rR 

ttTtm^ftfcl!D#W« (#*a«fflG>*) 8 2 1A 
rcO«8 2 1 Arat-^ffii"5£3«<OPlli8 2 2 At 

12 A, 8 2 2 A<£>Ha»t -tft-WK -tr/^U-— ^8 
1, 8 2^n^tL©«|ffi8 1a, 82afcRI-ffii:4 

[0 0 14] 8 1, 8 2dH JSMst-Wfeir/u 

5 0 1rf£fr1b, t^l/-^8 2l:H, -e^iRUffi 8 2 b fflj 
tc^fflE9 9*a«fcS*SGfl#0>* («M«Ea«tffl©») 8 

2 1 B*S*J*SiX, "fe'<l * 8 1 Kt,, f^i!8 1 

bWc««t9 9«ra***SIHtt«>«l (Mlitfflw 

*) 8i lB^M^ntv^o 

[0 0 15] £ibfd, 7 3tt BufSLfc^xa^ 1 ^ 

y^TfcS. ) T-fc^e, tf*^— /H*7 3H ^tl^etl 
(D J £s<l *8 1, 8 2<OjS»ffil-?^fig*ixrciy]^tfc^ 

f8 1 9, 8 2 9*^iRjftsnr8*$ttrv^6o * 
fc, ir^U— ^ 8 1 (DMMS 1 b f ^ 8 2 (DM 

S8 2bClt 18 1 IB, 821B^^^T, d!] 
^18 18B, 8 2 8 BdS-tn-f^^StL"CV> 
£ e rjMJWBfl*«0>*»«\ M9 9 3fls»ixa-5<oS:B3S 

[0 0 16] £r^T^*o<z>r<t < , ift©*Wltt-fc 

x £mn a* e v K^jsnie s n 5 «t 5 k a® l it m&ixt 

[ooi7]ii2it ts*«<&B#*5mOT«^ 
»«»t«a;»i^ufc*«o*aiaTf f (a) n-^co 

{|iJ®H!T*fot), (b) (l£tf>J:ffiia-efcB, 013(1 
OBI 2*c*5tt5Q«OBjNB»rBBiaT?*>*. 4*3012* 
Hi lt'MLfcS^io^TIl ft*Wtt«F#© 
^£rf£Lfc: 0 Hl2i:fcVT, 911 (B 1 2 T* 

ft wttt8 8i-e*5t ^tfl^ufc. ) ^ 

»«»8Sra*LT«^Sn^ ¥«*8<a8tJlfle£± 

[ooi8] * * ^ * 9 it s <omm»<om^u 



(4) $£HI¥9- 2 2 7 1 7 

ffi-ffc ««»«>W««-J»^*«tE9 1, 9U, 

*<D««»«w«^««iie»tt 92, 9 2 £ , ia5«ft*fi 

j»£9 2^^«jffiffl!j(cER$n5tt«^O^JR»C0*D 
K9 3, 9 4 ^^JlI^«^LT«^^ttTV^5o * 5 
LT\ K«9 3, 9 4i:^ilfil^fl!lffi«^baft 

[0 0 19] Hi 3^*dV^T. 8 2 5AH flt 8 2 1 A 
JO KigaLTV>£gHfc#J;*f;* 9 8aHi*S*t*ai«Mr-C*> 
9 , flt 8 2 7 AH aScS§8 2 5 A<E>flf]® 8 2 b^<DM 

p«fP4rftf9#v^r, mkMtfx 9 8^ro2&{i^<b#* 
a«tK^taHxffl50«rBSJti-5«B S:A 5 

/uflc (Mfcfit oyym^o ) 9 8 2£i& 

S92, *PEE4E9 3^fi, 0 13 fl^^KTV^ J: 5 

n ast&s 2 s A^^asnsasflctc, 11^9 1 

1, 9 2 1, J^iO 5 , ff^i:##(7)11^9 3 1 ^ 

^n^K^snrv^So *m«9 1, m^te^ 

20 ^9 2, ADEES9 3{CJi^O0^^B&U^^, »8 1 

i AtHLtv^a«*8 2 5 Atmm<D, jxffltf* 
9 7 <Dmmteb&wc£ tiznm^ nmK9 1 1, 92 
l^iu^sa:*, M**ai:«#©ira?t9 
3 1 t(^ii(Z)ii^9 3 2^-tn-en^^ttrv^o 

£fb(C s ADEES9 4 let, 11^9 3 1, 9 3 2 Mi 
(DjtMK 9 4 1, 9 4 2 tf-Ztl^tlMfiLZtlXiS 9 , #P 
JE«9 4 ^»«$tfCV>S«a*ft»ffi9 2, «t«9 1 

t-fc, 11^941, 9 4 2 fc*a**L*«ffi^, ma 

^921, 9 1 1 fcM«oJta5t*s-tix-Pix*fillSnT 
[0020] itifia^ 8 *:«■-*- s 

Kin ^0*«»8^«tix^:n^«fO»8 1 1AI1 
J)»J|sf^^ 9 7^^o^^a^S§(-MLT5:v^^cila^i^5 

r^ic/^ D :<D:t(i ^{bS'J^^ 9 sm<om8 2 1 

AtdFJUr ^^T'fc5o -t 9 LT, *flffiS9 4cD^^ 
9O^ffl!J®i:*5«]ffiC0Jta?t9 4 1 JCtt, ^M^/ 
^9 7«^tl, 11^9 4 2^^11 **J»0»{t 
»J^f^ 9 8 3d«#a*ixSo 3<Dx*v* 
9<DftW&tf£ZMm<onmK9 3 1 ^{b^J^/^ 

^ 9 8tfsffc«&£*u s:a^9 3 2^e>tt, ^fj^o^^f 
^ 9 7 36s#a*n5. 

[0021] ^/c, mnML 9 1 co-^co^ij®^Ka^: 9 

1 KOmu^^ *3ctt>\ m^te*f«9 2^ofI^9 

2 1 iroflSffiftloBBPSP^H -tix-eix^jra^S: 
SDtV^T, W(D«9 1 2, 9 2 2^MSnt^ 
£0^9 LT, -tix-Ptb^SJ 827 A, 912, 922 
left i/— /U^9 8 2^K#StL-CV^5 (013^# 
RR) . *0£E*9 3, 9 411(1 98 11B, 8 

2 i b iisasnTv>5W^L<cv^a^:^ fi g$ttT 
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[0 0 2 2] 86f+t*dOl' h 9 5 fi, *P/£« 9 3, 9 4\C 

h 9 5 8 &mi£-f SJDEE^te, 

7O*#*tO*ffi8!fcfc0"C. 5 [kg/cm 2 ] rtMtt* 

[0 0 2 3] r«>J:5^««Six*:^^y^ 9fc:*5i* 

<D±s<U—f 8 1, 8 2^^Stb^^f^3iitffl^«8 
1 1 A, 8 2 1 A*£. HI 1 2 (a) ^tC^RlT^L^ 

rtttt. *8»«»'fe/U7^*5V^Ttt, «r 

( RjeS#* <B#ffl« £ ***"IrI K*t L T TMK ft 5 J; 

U811A, 82 1A^^Hi:^^^Tt ; §5 
C0-C\ ^^tLO*«*8 3&^(0«3l8b^*^*^ 

8 (c^ LTtt-tix-PixjfeM fciflM&S C t left 
Z>o o t*C, j||R»«»-fe/^7^{tfflSixrv^PE 

«t*«li*1-5 ^ t X*^ & y ? 9 ©*«tt«Btt(ST-f 5. 

*oja«i[^jH«a*tL, LH 7 0-8 0 rc] 

Sit5fe«>f-. 7o~8o rc] as©ja*-e«tfflSix 
s<z>#— *»«»-fe/w7"CtTfottsw 

B<£> (l) s£, (2) *T»EaSLfc««Wb*RJ»tt, * 
S&RJSffcSo Sot, MlMt/U7t* (1) 

(2) <t ct o x^m^tT o 

-8 0 rc] «SK*H»*-*fc«>Krt:, roil^icj;^ 
[0 0 2 4] *6»«p{c:*3W5*^:<g:ffl^^^ 9 £: 7 

o-8o rc] a*w«a«fc:apjRL^o, sMEBfi&ss: 



(5) #l¥9- 2 2 7 1 7 

70-80 rc] aao«a*tutJ*-*-5fc«>«c, srs 

r*fo5 0 *tft8tit r 0 7 0-8 0 rc] sft^«a 
ffi-m££*L;WKyK9 9^ N t/<i/- * 8 i , 8 2ni 

S^^tl8 11B, 8 2 1B*S:i«t5Ii:^ JS 

[0025] i^v-^iir, -*<o«iffi^iR3|B|. 

70 #*9 7£ii#ft£it£8f8 1 lASr, ffil&tfMRiJffi 
td»{L5«^^ 9 8 £il^£^3«8 2 1 A£r, ^ttl^tl 

TjRttE 9 9 oflW&Srfr as-ttTfcSo 
[0 0 2 6] &td. frfHco^^^^ 9*fflV^*R»«» 
3B«3£«l-ov>-r\ 9(£Ptf££;ft5R/E;tf*<£> 

5RJC^©««aK*K«-*-5RWBI"C«>So mi 4 
m*5^t, mi 2 ufz^^jtc £ 5 Hffciisa^s;*? 

U ^wiP^W^o ft*3> il4tt:il (Hi 2 

[0 0 2 7] Ml 4{C:fc^T. 7Dlt ^ 9 

IW^9 7ffl(7)M^7 1, B&«3£7 2, »NIS7 3 

»7 6 t*r«jt^:«8J|»ft»»«*«'C«)5. APMI§7 
1, 7 4Ht. -t*L-Pix©RJS:^«>«f&«r*»trr.ix« 
(ORlS^4r*D?ai'6^*po3S«-Cfei9, Wxill tK^: 
»«Ufc*»S:*Lri3!!) % «#SftfcRJS#;**:tf» 

UK«t5^t'fc5 0 »7 2, 7 5ft ^JP® 
87 1, 7 4^Jra«Sn5r.4:tt4f"t?*ix j eJx©R«# 

^fS^^gfCfeSo [^rjS^7 2, 7 5(i s Mt 

^^H, **x-€ix©RjC^^*A**t5ittA»i:, * 

»©«i:i8fs*i, *tt-t # noRrt?xf^36««Ems*L« 

jKU*tS:WL"CV^o ro¥«<z>B*8H§7 2, 7 5 <75 

«9, rixJcJ:o-C*A*^6>*»(-*AL"C*fcRJES^ 

Srfl!jli^f+#Sii-TR^^^^bSfe*-r^i: 5 ttrv^ 

[0028] ^^^/^ 9^b#tii*nfcllS»^ 9 7 
50 a, ^{b^lj^^9 8 a^tCf^. Lfc «t 5 I- «fc Q , « 
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3K«*swi8sn5r. fct?£ja*ftfc*fc#**ft-c^ 

5o 8iS7 3, 7 6lt RlS;ff;*9 7 a, 98a^ 
f§7 3, 7 6«\ Witf, ilE^TKSrfffa-rs^St. 

^ft^ftCDRjfc;*/;* 9 7a, 98a 
^SEAStbSJEAfft. *ft-eftrc>RjC#* 9 7 a, 9 
8 a^m^ftStfftffiS^. ^f^^LTV^o r 

rttcetHJSJxfcKiC^^ 9 7a, 9 8 a Tkftf^ J: 
ft£ e mm<D$&m%*7 2, 7 5 t8iS7 3, 7 6 tC 

*«rtWM^ftfc**#arsfc«>0>* kkv 

[0 0 2 9] «R«»»tM7Dtfi, R/Stf 

^ 9 7 a , 9 8a Sr^trKlt^^ SriijfE £ i£5E« £ L 

»{b»J#;*9 8&fflffi£^6E»0^ffiicte, 

jtf^jR fc - * ft if <og|^ t^^lMM*^i^fM^ 

£ft5R/C;#;*rtlC7kM/^£ftS - £ as ft J; o \zM 
IftSftTi^So 

[0 0 3 0] ft*5, «S»*ft»m»«-Ctt, 
^{^J^^i:^2^^c7)^^^iat : g&^P fe 9 > 

(Bfe»»7 2ft*fT?fc5 0 ) *oRiS;?f;*E*»lc 
W^f ^nt^ 6*0flfc*q ftTi^5 0 

[0 0 3 1 ] 

&Ei~£r £^Ml-ftoT^£ 0 -t-ft*>*>. ttStttttt 
fewest, »W^9 7, m\MH* 9 8 «riiSR$ 

^sEWffiuiss^Tf*, iii^tMM*^i^M 

£ftTWc<h ttfc, Kfctf* 9 7, 9 8 0>?&KdM£T 

W3ftSjttf*#r«v>E«fc*ff5*r#ftv^»*JwSH*^ 

9IC8KAU *«»8Sr«*-r5-fe^ 
^8 1, 8 2K7gjS<*ft"Ct^«8 1 1 A, 82 1 



(6) ^HH¥9 - 2 2 7 1 7 

Afc*-*"**, rix*^flt«:EB*i-So S811A, 8 
2 l Atf^*fcJ:9»»SftSi:* 8 l*)^;::io^l 

£RJ^;;^f^97, 9 8 <Z>a«^*SJ-f 6>*U r<£>*S*. ¥ 
m*8, got, 9^^S$n^E««M 

[0 0 3 2] 1"ft;b*>, BttM^ttflHr&MMWIli 

<*rt#*«!WnUi (PEI) i:iot, B(rai^«FfiS:«P 

t§:^i:^^ rortiaot, RjC#**i::7kW 
£3£££^fti^J; 9(--T5fci6tc N RJES^f^<OE*Ktt 

[0 0 3 3] r^5g«tt. Btfai^t**StB^BgJH^^« 
^ft2ftfcfc<E>-efc9. ^©IWH i«AtJ:nt5 

So 

20 [0 0 3 4] 

xfiwutmnmmk mm#*&&Tfmtmtfx<n 

ilBASft^fllJI S ft "C v * 5 3rjS] IcSDJEi- £ tmt) 

*dje«*s#-j- 5 Striae # * $ ft 5 SMfctcfll x. & ft 

^^blift**ftfc»***:Jfj'«-j-Sf?**i:, IttK^ 
0«*^*rilSftfc«(rE^^OAP«i:, BttK^o«J 

fcoT, L^)>b f AP^^^^A^ftSMISco^f^^J: 

*SftfcTOEO^©ffiP»t, Aan£V hTUkte 
5^fc»*Sftfcl»**«r#ar5fc*<0**P»4: 

2) flf5 1^{ClS«c^#©:(CioV^T, *}»l»*36««, 
50 It7K^O^»^^ • &{L#J#*<0|*9<7^-f tifr<Dtfx<D 
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3) MfEl 3 St-lB«^^Stc*5V>r, 7KSSI&*£i«J4, 
m*J&f& S tin * 6«Ml-c3S# £ II s $ 

4) mm^nm<o^m\zis^Xs 

ft "J, — *C!>«B^BIlP««r»offl5>f?**i:, ISlEO 

go, roffiKaB^rtSix-CV^WowaEJi:, 8B#It* 
fcAP£tfi4. r<?5AP$|5^b«A^nSMIBC0^^J: 

fc*fcl4, 

r»«**t, **i«*at«ds#-rs«na<o^«>ap« 

[0 0 3 5] 

mftHtci^T. (l) Bttffid^tftKSjttftflttt (* 
14. *DBE«^*i-5SiC^d$«i»Sn5SMfe 

oT, L^t, APffl5ri>fc^ASft3E/C#*t-<fc 19 » 

ixfeS/S^f^offlpSFPct, AR^cfcfl fcT^£ft6£M& 
Jc:»***tfc»***#ffli--5^:«>«)#*P«i:*r*l-' 
Tft6#l/&£ U tf"J;tJ4\ ff7k^^«3|sf^^ • mitffltf 



(7) ^H¥9- 2 2 7 1 7 

72 

14, AP»^b»*a^«:lHS*tT. £1\ ffrTk^coA 

i»*r*A/-CV^a»-&lctt, r <7>*»l4«|gK:tt# £ ft,T 
SJS^?!i^^$n5^t-fc§ 0 £fcJ4, (2) ffirlB 
CD (l) Jf^&^T, *«e*5fe3S«Sr, 5iI&tfxXlbZ> 

irfcj:^ huIE^ (1) W^J:Sftffl4r»S(O^Sfc 

20 f4 s (3) huIBO (1) SKis^T, *SS^3S«Sr, 

<Dtf* v>mt£\zm £ ti 5 ttttffi^^A * tut v > 

LTttO, — *0«BB^BlP»«ri*o«^ 
IttR^^, ^/sif^OAPSFBi:, Ap£I3 «t 19 t>T^i: ft 
5 fflffi £ nfcB&fek 6 «> P 

S^*$tLfcAPffit4, r©AP«P^?)»ASJi5S 

ffi ^ ft S ^o «r**fc«ffitt:{fttt S ttr ft 5 /£ fc'f ^> - 
<h^J;>9. mJlSco (i) ai:tS#«tr#8©i:Sfc 
•9, mflE^ (2) ^^£P^l^ ^tK^oR^^^ 

^Kii-SrisftSBltBirttS, ^bt-^/ci4, (4) ftff 
15(75 (l) 9Ui:*3VvC, *MI»6fe3S«J4, JDffi*rtJc* 

cOrtcov^tt^co^^coAPgP^r, *DiES^^ri-^tffie 

co (D g»c±sfl5ffl*»a*>»;i3fctK tuisco (2) 
so mnm&kmmi^ »*^s/s^<oa3Pfflt, *dee 
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[0 0 3 6] 

*lfi« l ; H 3 tt, . 2 Ktt/Si-ar 

St«i:-t©JBja»«>K»«>«IBBH'^fc9, 0 4tf\ HI 3 
^*5ft5A-AWBH-CfcS. 03, 4^*5V>-C, HI 1 

i"5o ft*J0 3, 4^t-(i > 111^13^1^ 
[0 0 3 7] i3, 4 fc*5l^C\ 3 H ill 1 3 

«Hc38»S*tfcE*4 lih H»©Jl£tt«c«#Sixfc 
E«4 1 2K*^tl^o Etf4 1 2KH, 

[0038] ewkibmm 2 Rjt^jftsftiesixs 

SFP(flr^«XLP>tLSSl3aa-efc5#)rii5t9 3 1 t. ZL<D 
Hil^9 3 1 kttfa-fZ>itLW<D$T7kM4 l<Dmnt<Dffl 
\cmtg£tiX\,^Z>o thfft©Eff»«*4 2«:, UttK 
^4 1 o#M(cS^^tt^^^>'^^fflM^^^IBl : 4 
21^ Kil^9 3 1 Wfffl^^Ct^f ^H?)^T> 
U*«R*ircoE«4 2 2 Eff4 2 1 tEf 4 2 2 
££51VM;ijKlBfcL^5^-— 2 3 <b-C«J&£ixT^ 
5o E«*4 1 Hi, Tk^^tcBiUTfi, 2{@<£>iaf : 4 
2 i<Dtix^tb3&sK»S*b5»ffiOl'IBt*5^ (13 
4*#JH) Sfc, ±TJHH:HUTIi, -+SSHS: 

«F^^r e* 4 2 i «t «9 1 ts t * sffiB^ag* * ttr 

[ 0 0 3 9 ] IBW 4 1 1 tt, tKSI^^^B 4 fclMWIjlf 

*9 8 3&s«AS*ur< 6AP»ffl©ffB^*9, E*4 

2i{i *an»*as«4^e>*uasixsKft?ffl^9 8 
tK4 a fr#ai-sfc«><z>**p»-e*>5. e*4 1 i a> 



(8) 2 2 7 1 7 

4 1 rtfc*fcttJS*L-C, |?*S4 1 ^IB1 : 4 1 1 [ZLftLX 

9 8 3ds*assr*A/-cv^6»*^n, ^(D^mmnmcH 

ffiX*hZ>m3s7k4 a fiff*^4 1 rt^ffrBSft. ilSt- 
[0 0 4 0] Etf 411, 421(1, Bfc** 4 a CDgr* 

jo ^4 i rt^»»*ns*il(*ffiJ: *) *v^fifc36* 

$tlti5^ ^4a^\ Ef 4 11, 4 2 1H* 
«|»5fe3Sfi4^ffl^«£tul±JSr ^SrKJhUTV^^o E 
f42l^, 6&5fe*4 a coS^tRIalJ: «9 fcflvMftBKiiS 

^9 8ii«KKt-*3*t^. ii«tBc5BB*^»4***i- 

[0 0 4 l ] *«Bft*36B4^*5V^TH ia^4 l l 
ttU Ef 4 2 1HML-C, ffle<0wi#BB«-et£**ix 

20 9 8i:**^4iitv^ilTt, *am»*36«4tc 

^lt^s, vmimif* 9 8astK3^B)s 

[0 0 4 2] 3^*5, -t^H^*r**Ufc*«, **y*3 
H *»I»*SSB4«:. «»^9 7^^y^9Hjt 
ASJxSfflffi. MS9 4 0>KiI?t9 4 1 *S 

TfM $ tit ^ 5 «Mfc fcfli tl x v ^ 0 

nMM2 ;HI5H W*3S1, 3H»lSt5:o«S© 

36fit^^Jl322a^Slfi5<OttiM0-C*>f9, HI 6 H EI 5 

^*5Jt^B-BWfBDiat?fc5p (us, 6tcjov^r. m 

3, 0 4^Lfc:Mf#JSl f 2 lC>CtS*>i-^r <D$£W<D— 

11-11 3^*Ufc«*«^J:SIB#3«^«»«a! 

0§i-5o 4fcl5, 6*(-d HI 3, HI 4, [Hi 1~IH 
1 3-CftLfc«F#^oV^T«t, ft*W*«F*<0**EL 

40 [0 04 3] 15, 6 K&^T. 3 Ate, HI 1 1 — 11 1 
3 ^Lfct£*W-J:5** 9tC>^LT. tK«I^* 
3SB5S:iiJPL-C«*.5J:5^L*:^^y^'C*>S. 
SSSfe*ilB5fi. H3, [34l^Lfcr£D^Wf-<t5^ 

I9*a4 i jc:#*ra[*fttt<?5*»*rfflv^fc*^, la 
»-e«ritS*bT*5 9, Ef4ii, law 4 i 2t«s*i( 

50 [0 04 4] *jfil»«Kt 5 <Oit**tt(DaE»©rt, *P 



15 

z> Q zcDiwms l^f*. sii^s nt, y^m^ms 

Hrv^o 5 Lrmil^: 5 JflJElS 9 3 ORil 

^9 3 1 O^tt^nt-^^^iirT^^tLTV^o tKt® 

m^m&s^^^xn, ia^4 i in, ^k^^icpu 
[0045] ^m^mm s ^^Tte, * * y 1 9 

SlALJ: 9 <t-T5^{t:^J^^ 9 8(i, ftij^5 1iciij^£ 

^ *}gl&:£3£g 4 <om& t mm\^- it: ozk7g£s£i£ 

[0 0 4 6] *<DH»*r**Lfc35S. **s/*3 

SEASftSeiMSU i"ft*?*>, ADJEIE9 4lCfcfll;t-(^ 

;B7tt, fi^l, 4(C^i-^rO^K^> 

glH^a^^Wtfc^ 0 8 J*. H7 

3, H4^Lfcft:#:Jgl , 2\Z.1$1&-rz>-<D3m<D— 
*lt«^iSHffJ«^WftaH«»«», El 5, me 

ft*5H7 f 8tCtt, 0 3-06, ill-il3T'# 
[0 0 4 7] 117, 8tr^V>T, 3BJ1, 0 5, i6C 
3£g 5 |£*;tT*ffil**Sm 6 £ «fc 5 I- Lfc^ * 

fit, *Dffiffi9 3^ffljffi*fiJffli-s^t-eflf7K^S:^j«;$ 
T-^u^WRft^tEtf-ewrtdixrfefj, Ef4i 



(9) #i¥9- 2 2 7 1 7 

1, Ef412i«»4St4 1 5£PM$K. 0^ 
[0 0 4 8] **5. m&6 If*. BJPfflS6 1 aCDfMP® 

/o 356 i a{c£^xmtti£tLX\,^mmzm$z£ftz^t 
x\ mtmtf* 9 8^*«3& s -&*ttTv^»^^. 

a*sr»s^a^f9, **i»*jtii5 3fts*aii»*sw4 

[0 0 4 9] ft*5, -t©H^S:*KUfc35^ **s/*3 
^A^tbSaffi, i"*fo*>. ^Dffi^9 4l;it>ffiix.T^ 
H*S«4 ;B9lt 4\ZttJ&-rZ>Z<D&W<D 

W\ 0 9fc*3«-*D-D»ffi07?*>*. 09, 10tC*5 
^T, B3, H4(C^UfclS*JSl, 2td»l6-r5^0 

5, H6lC^Lfcft#JSl, 3l^)St5r^^ 
ll*«^J:SH#K»^«»Ka«»1*«ft. 0 7, 18 

50 J:SB**#*W^*»«ft:fc*t* El 1-01 
3 te» Lfctt*«fc: J: 5 BfrK^HHtflHt SliftFHttt £ 
IB— «»^ttrac«P**:f*U ^^^^fB&t^o * 
*30 9, 1 0*{C1« X 03—08, 0 1 1 ~0 1 3Xtt 

[0 0 5 0] 09, lOm^, 3Cte, 07, 08 
[I/T L fz r ic i 5 7 ^ y ^ 3 B L t , 

7^»7^3B^It5»igi6H>ffLT, I£^4 

[0 0 5 1 ]Ef62tt, H*flaR<0*»«i«>. *0ff 

S9 3 w^Baai:l5^^B:?^uTv^^)^H!J«^, 0^cor*^ < 

^3fi#SnT*3!9, *D/£«9 3^^1-5Kil^9 3 1 

SBI»*3Sfi6 Af^*5V^T«. 9tc«ALJ: 5 £ 

I6A©»»*8rtl:»ASn5. :^8W^9 8 
50 tt, 3 05flJi8^^tfiESSLTl^»^«^«'J 



(10) 

17 

ft** ztiizxy* *asi»*as«6 At?fc, 

[0 0 5 2] 7K«iBfe*aS«6 Att, Btfb£9#*9 8^5> 

a**fifc£ix-tv^«fflL ro«ti3cff5ptf l 

9 8 co a p as (e* 6 2, 4ii^m 

5 0 ) i6{k#J^^9 8<£>£Bp£|$ (Sil^9 3 1, E 
¥4 2 l&ifT'fc^o ) t^lT^^ftiHML 

tcte s let 6 2&Jtji?t9 3 1 <fc «9 t«v4:li:iSft 

^Ji^t^LT^ctV^T'fc^o 20 
[0 0 5 3] 4*5, -t<BEI**r«l&Lfcas. X*y*3 
Cfi, 7k«B**3£B6 AS:, M^9 7^^>^9 
tc«EAStt5fflffi. JDJE4R9 4fc:fc«S;i"tV^ 

mfcm&*mmwMmwm,mt£k\ mi i~m 30 

4*3111, 2ti:it B3 t B4, Bll-Hl3-ett 
Lfc«F*»!ioi>-CW:, tt«B4«ft©*SrBLfc. 
[0 0 5 4] HI, 2(C*5^T, ltt, BI11~EI13 
^Lfca*fifJ^J:5HffK»^«»«ffl*»«»9 ^ 
StfLT, ;SnJ£4E9 3, 9 4l:fiTMffi2A, 2 B £: 
fflV^5J;5f-L^^^sy^"Cfc5o *Pffit£2A, 2B 
fi, *D1BR9 3, 9 4iC>PtLT, -tOrt«fP^7K«B**K 

*SM2 1«\ 2ffl^5o?gfiRSnTV^-5Jta?t9 3 1, 
9 4UC#iSm, #ft)JEfi2A, 2B\Z*th*ftl2 

[0 0 5 5] ^ix**fttf>zKSBfc5fe&« 2 1 ^*^K 4 
a ^ff^i-^frTK^ 21U, 9 2 iSftoI 

ii:A:9 2 uc»Si-r5ffi«jc«rilSixfcJta?t2 1 2 

!f*^2 1 lOJiEfflH^jdiSax, fffflfc*ii:W#© 
Hii^2 1 3 fc-CfltofcSiXT^*. -t 5 IT, mil^9 
3 Itt, zM^fiKBBLTte, Kil^2 1 2^&t 



W9 - 2 2 7 1 7 

18 

ftttxnmK2 1 2 J: 9 tTffii4Sffillu»ritSix 
rv^ 0 -r**?*?, *»*SI2 l-m, jr»:*9 3 
i^BMb£0#* 9 8GDAn*p-e&<9 , 11^2 12M 

ffcJH^f^ 9 8<DfflPgBT*fc9, Jtai:ft2 1 3j&S|$feK4 
a 5*: P^T*fc£ 0 ffil^ 2 1 3 \Z. 

tt, ft*«0K*8 7 2 0»*iBl«l:, KW>#* 

[0 0 5 6] 2 1 icasi^THt, 9 3 

1*5, S317C2 1 2i:»lt, ttEort#BB«-e** 
£*xT^6cdt\ UNSEAL J: 5 £-T5Kte?rll 

^^9 8(1, 4i\ Sil^9 3 l *^7K«I»*S8«2 l 
«A$n^o «ASixfcw©H{b#J^9 8tt. IttK 
^2 1 lF^^ffttti^nT, fr7K^2 1 1 £)Hii7v:9 3 1 

ffr*^2 1 l(0{H!J»{^«gg*^Sr^-e. BKti8l# 
* 9 8aSjJc*«r*^-C^5»-&fc:tt:, r©**ttfl«K 

[0057] 1 lC*3V^Tfi, 1 (CtffcA 

LiHt58W^9 8H SDfiE« 2 ArtJC*«S 

titz7kmm£mm2 1 iaot, 9 8 k*w 

as*£JxTv*3»frfc, *j»Bft*3S«4*4fo»frfcra 

It, l ttr«>ja**r»5^afcl3 . 

SE«4ttif*s»oW«^lD*.T, *«l»*3glt2 IS:* 
tf"t-*0>fcSfc*K If7k^2 l 1 &«/$i-5fc#<D^Httt 
l l^O^B^-^— ^Ir^i:t51 £-C#£<D-Cfc 

[0 0 5 8] Hjfi0»j5^*3tt6^*"e^tft^-CH, 
»*SS«2 l*s«*.*Jia5t9 3 lfi, *5p*«llcHL 

r«t, Jt»5t2 1 2©»*ttlt**S*t, ± 
T*fS]i:iLTIi, ^fe^H£^fc-£TRiI7v2 l 2 J: 

tt^|5S^$tt5 1 b^T'n4< . Sii^:93l 
tt, _hT^I^{-PLTfi. Hil^2 1 2<DmmtLWt& 

[0059] t4^, sa60di—iat«5^i3v^'r, 

AP»*^fe»f**^*ASixSS*^*w J: 9*fiKSix 

i\fttfJ:v*fc©-C*>* 0 rix^J:9, frTK^F^tcatA^ 
ixfcKlC^^tt, »*ao«ll»^«RSix5r i: 

t>, *«»8^«KASix«iMr^, rtOTKrS^IfTK^^iHJ 
[0 0 6 0] *lt«l-j|J6«5^*Stt5^*-e^KW 
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^4 1 F*3£)Rfc**4 a (DWcMMiLX 9 fcS5iM£Bl-E« 
[0 0 6 1 ] 

©«WEO««H«:«*i-6fc«)^*««>*^ (3) 

(4) mx*&^ftffij&ti-z^k\z£y)^ Ef»«A* 
®*JEo«M*»fti-5fe«)o#«<oaio (4) mxm 

©iwia^Bw*wfti-5fc«>o^a©qi© (5) qi-cas 

[0 2] Hlt-feJtSE-EKffi«Wfc-C©«»Wffiia 
[H3] fft*9[l. 2(c^J-iS-r5^co^0^^-*J 



20 



[04] H3JC*5Jt5A-A»rffiEI 

[0 5] 3^*tiSi--5ro»W«>-*JI6«^ 

[0 6] 0 5{C*5tf £B-Bl#r®0 

[0 7] ISsJtJSi, 4\zMJ&irZ>z<D?£W<D-mMm\z- 

[08] H7jca3*t5C-CIBfDiH 

[0 9] is^i, 4Jc#i£i-5r.<©»w«>»3S:5*lS 

[0 10] 0 9JC*5lt5D-DBrffi0 

[011] a*«^fflft:K»^«*«a«SJ|s|'«ft^«* 

(D±.UMfr JLfc* ® 0 

[0 12] «*«©H*iK^«»KS«»«»S:«* 
20 »tc*LfcK»0«*H-e, (a) tt-tO«aH, 
(b) fi^o_hni0 

[013101 2td*5tt5QSB<o»#fflWfffiE 

[014] K*M©@*S5^t«IS^^^ffl^ 

[fftoRW] 
2 A 

2 B ^3DEE^ 

50 2 1 *«I»*SHS 

2 1 1 ff*a 

2 12 jriiTv: 

2 1 3 JtiiJv: 

4 a Bft** 

9 2 1 Hiift 

9 3 1 RilTvI 

9 8 mitmx* 
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